echocardiography the clinician now has available a noninvasive, accurate and reproducible means by which to evaluate prosthetic valve function.
The study by Burstow and Caution must be exercised in the direct application of these noninvasive hemodynamic data in the individual patient. Numerous studies have emphasized that individual variability exists from patient to patient even for specific valve types and sizes. Normal values, for instance, for peak transvalvular aortic gradient in a normally functioning 21-mm St. Jude's aortic prosthesis range from 4-40 mm Hg. Fortunately, in clinically stable patients, these measurements are quite reproducible on serial studies, indicating that a baseline study in clinically stable patients after valve replacement might help subsequent assessment when the patient becomes symptomatic.
Prosthetic Valve Insufficiency Most normally functioning prosthetic heart valves are mildly insufficient. Because Doppler echocardiography is such a sensitive technique for detecting valvular regurgitation, it is not surprising that this "physiologic insufficiency" is detected in a high percentage of patients with prosthetic heart valves. The characteristics of this type of insufficiency in normally functioning prosthetic valves include a weak Doppler signal and relatively small jet areas and width, usually confined to within a centimeter of the valve plane. The introduction of color flow Doppler has been very helpful in distinguishing pathologic from physiologic regurgitation. Paravalvular leaks are much more readily identified using color flow mapping techniques than conventional Doppler. Some familiarity with the mechanics of the various prosthetic heart valves is also helpful in the interpretation of regurgitant signals. Minimal regurgitation in a normally functioning single tilting disc Medtronic's valve, for instance, is often centrally located along the guiding strut, whereas two small regurgitant jets are often seen after closure of a normally functioning bileaflet St. Jude's medical prosthesis. Demonstration of moderate-to-severe insufficiency by Doppler criteria has a high predictive value for prosthetic valve dysfunction. Several studies have shown the high sensitivity and specificity of the Doppler echocardiographic diagnosis of significant prosthetic valve insufficiency, particularly with aortic prostheses. Demonstration of mitral prosthetic insufficiency has been slightly more limited probably because of technical factors including increased distance of the left atrium from the transducer and masking of the regurgitant signal by the prosthetic valve. Transesophageal echocardiography has been shown to be quite helpful in this regard, increasing the yield of evaluation of prosthetic mitral valve insufficiency.13 Summary Since the first report of the application of Doppler echocardiography in the evaluation of prosthetic heart valves 10 years ago, dozens of studies have reaffirmed the usefulness of this technique in the noninvasive assessment of transvalvular hemodynamics. Most of these studies have established "normal values" for Doppler-determined pressure gradients and valve areas of prosthetic mitral and aortic valves. Although these studies have established the "normal range," they have all emphasized the individual variability in clinically normal functioning valves. Most of these studies have confirmed the extraordinary sensitivity and specificity of Doppler in detecting prosthetic valve dysfunction. The study by Burstow et al further emphasizes the excellent correlation obtained with simultaneous Doppler and catheter transvalvular pressure gradient measurements. The addition of both color flow Doppler techniques and transesophageal echocardiography can only serve to enhance the clinical diagnostic accuracy of this technique. At the present time, Doppler echocardiography is clearly the procedure of choice for the evaluation of the patient with suspected prosthetic heart valve dysfunction.
